Knowledge of the composition of rabbit's milk is necessary to understand how effectively it supplies nutrients to the pups. However, previous studies have measured only gross chemical composition (Davies, Widdowson and McCance, 1964) or on one or two milk samples from parturition up to only 3 weeks of lactation (Coates, Gregory and Thompson, 1964) . The technical and the physiological difficulties of collecting the milk samples, and the very small quantities of milk that can be obtained from each doe in the late lactation stage, makes such studies difficult.
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The effect of breed (New Zealand and Californian), stage of laction (from colostrum until 5th week) and pregnancy on milk composition were studied in this experiment.
Animals
Forty-five New Zealand White and 35 Californian does, with 4002 (s.e. 42) and 3920 (s.e. 34) g average body weight, respectively, who were 8 months old and in the third parity of their 1st year of production, including 35 pregnant and 45 non-pregnant, were used in this study. The experimental work was carried out during winter conditions. Averages of maximum and minimum ambient temperatures and relative humidity, indoors during the experimental period, were 18,16 °C and 0-71, respectively.
The does were kept under the same managerial conditions, and remated 7 days after kindling. They were housed in individual cages, provided with feeders, automatic nipple drinkers and nest boxes. Does were always fed ad libitum on commercial pelleted ration containing (g/kg air-dry food) crude protein, 163; crude fibre, 140; and fat, 23. Digestible energy of food was 10-92 MJ per kg food. Fresh clean water was available at all times.
Milk samples
The pups were separated from their mothers in the evening to prevent suckling for a period of 12 h before sample collection in the morning. Milk was collected manually by gently massaging the mammary gland but without hormonal treatment. Volumes of 20 to 30 ml per doe were obtained. Samples of colostrum were taken within 48 h of parturition and then samples were collected weekly, i.e. at the 7th, 14th, 21st, 28th and 35th days of lactation.
Milk analysis
The samples were stored at -20 °C until analysis. Milk samples were thawed and mixed before analysis. Five ml from each sample were taken into a weighed syringe to measure specific gravity (w/v). The samples were diluted with deionized distilled water at a proportion of 1 : 2 to facilitate the volumetric measuring and analysis. Approximately 10 g of the diluted sample weighed into a weighing silica crucible, kept in an oven at 70 °C until dry and then at 105°C for 3h until constant weight to obtain total solids (Ling, 1956) . Total moisture was calculated as the difference between fresh sample weight and total solids. Fat content was determined using the Gerber method according to British Standards Institution (1951) . Total protein was determined by the biuret method (Armstrong and Carr, 1964) . To estimate ash content, the dried samples were ignited in a muffle furnace at 460 °C. Lactose was calculated by subtracting the sum of protein, fat and ash from total solids. Energy (MJ/kg milk) was calculated using the following equation (Perrin, 1958 ): E = 1(9-11 X fat) + (5-54 X total protein) + (3-95 X lactose)! X 4-184.
A portion of each sample (usually 5 ml) was set aside for the assay of retinol according to the method of Annino and Giese (1975) . Breed and pregnancy effect Table 1 shows that neither breed nor pregnancy status affected milk constituents, except total phosphorus which was significantly lower in pregnant does' milk (P < 005). This may have been due to more phosphorus being directed to foetal growth.
Lactation stage effects
Stage of lactation did not significantly affect milk specific gravity (Table 1 ). The highest values were in colostrum while the lowest values were in the 1st week of the lactation period. With increase in protein and/or lactose contents, the specific gravity values were increased, as shown in the colostrum. The increase in milk moisture and/or fat contents with increasing milk yield caused the decrease in specific gravity shown in the 1st week of the suckling period.
There was a positive correlation between specific gravity and protein (0-612) and lactose (0-628) (P < 0-05) and a negative correlation between specific gravity and fat (-0-647; P < 0-05).
The concentration of the major components of milk, except lactose, fluctuated significantly with change in milk yield during lactation (Table 1) . The colostrum and the milk of the 5th week contained the lowest moisture contents (Table 1 ). The increase of total solids in colostrum and in the 5th week were due to the increase in protein, especially globulin antibodies, in early lactation and the increase in fat content at the end of lactation, respectively. AbdelFattah (1985) reported a higher value of total solids from 30 to 51 days of lactation (405 to 504 g/kg). It is interesting to observe that total solids/total water ratio was about 1:2 throughout the suckling period. There was a significant interaction between breed and lactation stage (P < 0-01; Table 1) indicating that milk from Californian does contains more total solids than that of New Zealand Whites, especially during the last 3 weeks after parturition.
The fat content was higher at the end of the suckling period than at parturition. The high values of the 5th week may have been due to the low milk yield at this time (Lebas, 1972) and the Food and Agriculture Organization (FAO, 1986) while the low values in the 1st and 2nd weeks were at the peak of milk yield. The present results are in agreement with those reported by Coates et al. (1964) in New Zealand rabbits, while Abdel-Fattah (1985) found higher levels in Giza rabbit milk. Fat content during the 1st week had a significantly negative correlation with protein (-0-556; P < 0-05).
The maximum protein values were measured in the colostrum and these declined gradually with increasing lactation stage, reaching a minimum throughout the 4th and 5th weeks. This may be related to the requirement for pup growth.
The levels of protein agreed with those reported by Coates et al. (1964) , Cowie (1969) and Lebas (1971) and the levels from 2nd day till 30th day in the study of Abdel-Fattah (1985) . Protein had a positive significant (P < 0-05) correlation (0-656) with lactose. There was a significant (P < 0-05) interaction between breed and lactation stage effects, since milk of the Californian contained more protein than milk of New Zealand does in the last 2 weeks of lactation.
Levels of lactose, were nearly constant during lactation (Table 1 ). This may be because lactose is one of the main constituents concerned in maintaining constancy of the osmotic properties of milk. The results agreed with those reported by Abdel-Fattah (1985) from the 2nd to the 30th day of lactation but the levels at 44 and 51 days were lower than those here at 35 days of lactation. Coates et al. (1964) also reported lactose values proportionately about 0-3 lower than here.
The concentration of ash in the milk was significantly affected by the stage of lactation. The minimum values were in colostrum and the 1st week followed by a gradual increase to the maximum in the 4th and 5th weeks (Table 1) . Similar levels were obtained by Hafez (1970) and Abdel-Fattah (1985) ranging from 20 to 25 g/kg and from 19 to 24 g/kg, respectively. The increase in ash content in the 4th and 5th weeks may be due to the increase in Na, K and Ca concentrations. These present about 0-5 of total milk salts in late lactation which might be due to pregnancy requirements.
Solids-not-fat as total (protein, lactose and ash) values were not significantly affected by lactation stage (Table 1) . This was a result of the protein content changing in the opposite direction to ash and lactose contents.
Milk energy was significantly (P < 0-01) affected by lactation stage (Table 1) . The high values in the 5th week were due to high fat content. One kg milk in this week provided about 9-76 MJ of which about proportionately 0-66 came from fat, 0-31 from protein and only 0-03 from lactose. The high values also observed in the colostrum were due to the high levels of proteins. One kg colostrum provided 9-25 MJ of which proportionately about 04 came from protein, 0-56 from fat and 0-04 from lactose. Milk energy had positive significant (P < 0-05 and < 0-01) correlations with protein (0-528 to 0-864) and fat (0-543 to 0-848). However, there was a significant (P < 0-01) interaction between breed and lactation stage indicating that the milk of Californian does contained more energy than the milk of New Zealand does in that period.
Retinol significantly (P < 0-01) decreased as lactation advanced (Table 2) Retinol is important at the beginning of lactation where it is necessary for the pups' eye development. There was a significant (P < 0-01) interaction between lactation stage and pregnancy, since the milk of non-pregnant does contained more retinol than that of pregnant does. This was probably due to the pregnant does retaining retinol for foetal growth. Retinol concentrations in different periods of lactation agreed with those reported by Coates et al. (1964) .
The concentrations of Na, K, Ca, Mg and Cl were affected significantly by the lactation stage. The values of Na and Cl were low in colostrum and increased gradually to reach the maximum in the 5th week. On the other hand, the concentration of K was high in colostrum, decreased gradually until the 3rd week, and then increased in the 4th and 5th weeks. Therefore, Na in the 5th week of lactation had a significant (P < 0-05) negative correlation with K (-0-621) and a positive correlation with Cl, (0-566) while K in the 3rd week, had a significant (P < 0-05) negative correlation with Ca (-0-610) and positive correlation with Cl (0-516). Similar findings for Na and K concentrations were reported by Coates et al. (1964) . Levels of Ca were varied and showed no clear lactation trend. The Mg values were low in the 4th and 5th weeks, and highest in the colostrum (Table  2) . It is interesting to observe that the Ca : Mg ratio gradually increased from 11-8 to 13-8 with increase in the lactation period. This may have been due to the fact that these divalent electrolytes are responsible, with lactose, for the osmotic properties of milk. There was a significant (P < 0-01) interaction between breed and lactation stage in Ca concentrations, since New Zealand does' milk contained more Ca than did that of Californian does, especially in the colostrum and 1st week of lactation period. Davies et al. (1964) found approximately similar Ca and Mg concentrations in milk of Dutch rabbits, while FAO (1986) mentioned higher Ca and Mg concentrations. P concentrations were significantly (P < 0-01) affected by stage of lactation but no definite trend was observed (Table 2) . New Zealand does' milk contained more P, especially in the first 2 weeks than did the milk of the Californian does, as indicated from the significant (P < 005) interaction between breed and lactation stage. It is interesting to observe that Ca and P concentrations in milk showed the same trend. Therefore P had highly significant positive correlations with Ca (0-717) and Mg (0-699) in that period (Table 2) . However, the Ca : P ratio was constant (2:1) throughout lactation. Davies et al. (1964) reported similar milk P concentrations while Coates et al. (1964) reported lower values.
